Analysis of the nitrous oxide reduction genes, nosZDFYL, of Achromobacter cycloclastes.
The structural gene, nosZ, for the monomeric N2O reductase has been cloned and sequenced from the denitrifying bacterium Achromobacter cycloclastes. The nosZ gene encodes a protein of 642 amino acid residues and the deduced amino acid sequence showed homology to the previously derived sequences for the dimeric N2O reductases. The relevant DNA region of about 3.6 kbp was also sequenced and found to consist of four genes, nosDFYL based on the similarity with the N2O reduction genes of Pseudomonas stutzeri. The gene product of A. cycloclastes nosF (299 amino acid residues) has a consensus ATP-binding sequence, and the nos Y gene encodes a hydrophobic protein (273 residues) with five transmembrane segments, suggesting the similarity with an ATP-binding cassette (ABC) transporter which has two distinct domains of a highly hydrophobic region and ATP-binding sites. The nosL gene encodes a protein of 193 amino acid residues and the derived sequence showed a consensus sequence of lipoprotein modification/processing site. The expression of nosZ gene in Escherichia coli cells and the comparison of the translated sequences of the nosDFYL genes with those of bacterial transport genes for inorganic ions are discussed.